All air sensitive reactions were carried out under argon in oven-dried glassware using standard syringe and septa techniques, unless otherwise noted. (85%) as an external standard. Multiplicity and qualifier abbreviations are as follows: s = singlet, d = doublet, t = triplet, q = quartet, quint. = quintet, sept. = septet, m = multiplet, br = broad. ESIMSs were recorded using a BioTOF II mass spectrometer.
were recorded on a JEOL LAMBDA 400 (400 MHz for 1H and 100 MHz for 13 (85%) as an external standard. Multiplicity and qualifier abbreviations are as follows: s = singlet, d = doublet, t = triplet, q = quartet, quint. = quintet, sept. = septet, m = multiplet, br = broad. ESIMSs were recorded using a BioTOF II mass spectrometer.
High resolution mass analyses (HRMS) were recorded on APEX Ⅲ (Bruker Daltonics) or MicrOTOFQII mass spectrometer. MALDI-TOF mass spectra were measured using Autoflex speed mass spectrometer and the laser at 337 nm by negative mode using 3-hydroxypicolinic acid as the matrix or positive mode using 2,5-dihydroxybenzoic acid as the matrix. Thin-layer chromatography was performed on Merck 60 F254 precoated silica gel plates. Merck 60 F254 precoated silica gel on glass in a thickness of 0.9 mm was used for preparative TLC. Column chromatography was performed on silica gel (Silica Gel 60 N; nm was recorded every 0.5 ºC. T m was measured using 1.0 M each of the strand in 100 mM NaCl, 50 mM MES buffer, pH 7.0. The reaction was performed using 10 M ODN3 and 5 M DNA1, RNA1 or 10 M ODN3 and 10 M DNA1, RNA1 , in 100 mM NaCl, 50 mM MES, pH 7 at 37 ºC.
There were no significant differences in the crosslink yields when the crosslinking reactions were carried out in 1:1 ratios of ODN3 versus target DNA or RNA. The reaction was performed using 10 M ODN3 and 5 M RNA1 in 100 mM NaCl, 50 mM MES, pH 7 at 37 ºC.
No significant difference in the crosslink yield was observed for uracil (U) and 5-methyl uracil (rT) in RNA uracil (U) 5-methyluracil (rT)
· NMR sample.
A 0.85 mM DNA sample was prepared by dissolving the crosslinked DNA into 267 µL of buffer solution in a Shigemi NMR tube containing 60 mM sodium chloride, 10 mM sodium phosphate (pH 6.5) and 0.01 mM 2,2-dimethyl-2-silapentane-5-sulfonic acid (DSS). For studying the labile proton signals, the buffer solution was made to contain 95% H 2 O/5% D 2 O. For studying the non-labile signals, the solvent was exchanged to 100% D 2 O.
· NMR Experiments
All NMR experiments were performed on two Bruker spectrometers operating at 600.13
and 600.33 MHz, respectively. For studying labile proton signals, water suppression was done by excitation sculpting pulse sequence in both one-dimensional (1D) and two-dimensional (2D) experiments. Zero-filling and baseline corrections were applied to both dimensions to generate a 4096 × 4096 data matrix. Carbon chemical shifts were indirectly referenced to DSS using the derived nucleus-specific ratio () of 0.251449530. H NMR spectrum with a 78 s recycling delay for accurate peak integral measurements. 
· Computational method
Geometry optimization and transition state (TS) search calculations were performed, and the obtained geometries were characterized as minimum structures or TS structures on the basis of their harmonic vibrational frequencies and the number of imaginary frequencies. The theoretical level of MP2(full)/6-31G* was used for all the calculations. The polarizable continuum model using integral equation formalism (IEFPCM) was used to consider the hydration effect. All calculations were performed using Gaussian 09 program package. [1] The calculations were carried out at the Center for Quantum
Life Sciences (QuLiS) and at the Research Center for Computational Science, Okazaki National Research Institutes.
